Allelic dimorphism-associated restriction of recombination in Plasmodium falciparum msp1.
Allelic dimorphism is a characteristic feature of the Plasmodium falciparum msp1 gene encoding the merozoite surface protein 1, a strong malaria vaccine candidate. Meiotic recombination is a major mechanism for the generation of msp1 allelic diversity. Potential recombination sites have previously been mapped to specific regions within msp1 (a 5' 1-kb region and a 3' 0.4-kb region) with no evidence for recombination events in a central 3.5-kb region. However, evidence for the lack of recombination events is circumstantial and inconclusive because the number of msp1 sequences analysed is limited, and the frequency of recombination events has not been addressed previously in a high transmission area, where the frequency of meiotic recombination is expected to be high. In the present study, we have mapped potential allelic recombination sites in 34 full-length msp1 sequences, including 24 new sequences, from various geographic origins. We also investigated recombination events in blocks 6 to 16 by population genetic analysis of P. falciparum populations in Tanzania, where malaria transmission is intense. The results clearly provide no evidence of recombination events occurring between the two major msp1 allelic types, K1-type and Mad20-type, in the central region, but do show recombination events occurring throughout the entire gene within sequences of the Mad20-type. Thus, the present study indicates that allelic dimorphism of msp1 greatly affects inter-allelic recombination events, highlighting a unique feature of allelic diversity of P. falciparum msp1.